Split-gate-structure 1T DRAM for retention characteristic improvement.
As the feature size of the conventional 1T-1C DRAM scales down, difficulties of the fabrication process are increasing and it is becoming harder to keep a constant capacitance value for data storage. Capacitor-less 1T DRAM is a promising candidate for the substitution of the conventional 1T-1C DRAM, but its poor retention time is one of the critical issues in its commercialization. In the selection of a bias condition for 1T DRAM, however, it is impossible to choose a gate bias condition that is suitable for both the "1" and "0" hold state data. In this paper, a split gate structure and hold bias scheme are proposed for the simultaneous improvement of the "1" and "0" data retention characteristics. It was confirmed through numerical simulation that this structure has a more than 3 sec retention time. A vertical gate-all-around split-gate structure and its fabrication method are also suggested to achieve high density, low cost, a higher sensing margin, and a longer retention time.